Overexpression and gene amplification of EGFR, HER2, and HER3 in biliary tract carcinomas, and the possibility for therapy with the HER2-targeting antibody pertuzumab.
Pertuzumab is a humanized monoclonal antibody that binds to HER2 at an epitope that prevents HER2 from dimerizing with ligand-activated HER-family receptors. To assess the potential of pertuzumab as a new therapy, the expression status of HER family members was determined in biliary tract carcinoma (BTC), and the antitumor activity of pertuzumab was investigated by assessing the inhibition of BTC cell growth. The expression status of HER family members in 113 archival specimens of BTC was analyzed by using immunohistochemistry and fluorescence in situ hybridization. Using ten BTC cell lines, heregulin-alpha (HRG-α) stimulated cell proliferation and its inhibition by pertuzumab was tested in vitro. The phosphorylated HER family proteins and their respective downstream molecules were analyzed. In vivo antitumor activity of pertuzumab was evaluated in a xenograft model. Protein overexpression of HER2 and/or HER3 was observed in 23-34 % of the specimens and gene amplification in 17-27 %. Seven of the ten cell lines showed HER2 and/or HER3 protein overexpression and gene amplification, and HRG-α stimulated cell proliferation was observed in four of the ten cell lines. In a BTC cell line co-overexpressing HER2 and HER3, pertuzumab potently inhibited the HRG-α stimulated cell proliferation in a dose-dependent manner, and completely blocked the phosphorylation of HER3. Suppression of downstream pathway molecules including p-AKT was also observed. Pertuzumab inhibited the in vivo growth of subcutaneous tumors, and increased the number of apoptotic cancer cells. Pertuzumab exerts potent antitumor activity in BTC cells co-overexpressing HER2 and HER3. Pertuzumab provides a new therapeutic option against BTC.